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1 

KfoXxk LX =J^y yttili b 'J v7 >m^fc®E 

mumwmz i o o'cmi^mxni^Lx^ih 

hzkzm.kthmwmm.mmk. 
im%m2] mxmuz&^x. mmEcvDmit. 
mmgkimgi. 0100-20 o°cm^gxmk 

r=t 117 r x?mw.xhh z t zmmt -th^mwm. 

Jiffli, 450-7 OOXW&MX'irttbtlh Zk*® 
m=f<nmmt. 7X1 0 19 atoms/cii|3 HXTX'hhZki 

t LX yy5 V t fzli b V vy >£fflvvt$ff 

c vDi&zx 0 , mmmmm±.tzu&cDm&& 

miim&cvDmz£mtmm$n*mwmmm- 
zmiz. mmmm*mmizmnziiic\tm®i 

O 15 — 1 X 1 O 17 atoms/cm3 <7)$m?)l&tg.TmMZ 

m.f-COmmt. 7X1 0 19 atoms/cin3 VlTX'hhZk* 
9 ] RJS#X k LX i/isy V t fctt h 'J 5/ y V 
£ttS*ffl±fciBjaW-S:rjg fc > 
HufE^^{W*olufB*#*Ji*^1-5vy^7 bits # 

izktimt'ti^mmmfmfjm. 

il O] Rm#AtLX ; J->yy&tdibV ->y 



ST' 5 0-5 0 0 A<0«ffltf)|&&ag£:frt4 i k &ft 
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®k-t&*mwmmmm. 
zmLkth*mmwmmi. 

im*m 2] mtfZklXiSi'yyZMibV'/y 

ims&mtmiimmtetjmtiink , 
ist z^-ti z k &¥mki-&*m%wimiim. 

im$i$ 1 3 ] t fc P-f-v by y=Jx?kN 

+**iv b y yisx?iiitsmffiimzftmi&i& 

U 

20 Mle^f*clSr 7 0 0t:*JBi4rk««TM»LTlSA 
frlfiP f-v ^ 1- 7 y S/'x ? k buISn f-v h^yy 
WWW"* fcftt , KifE^^a(c«*«SfL& 

[000 1] 
30 [0002] 

tftb 0 7 7 «y hfv i^f miz±mm 
ifr^trmmm <-^-oxt%x\^. ttiyy-vbrj* 
rujvtinmcommk Lxmkirrv<m&t>&K<y 

y— it. mwM<t0m%i>tt%mtiXi*x^2>. 

[0003] ZCD7yvbT<ZTl>j<r>ttmikLX 

mti&*&MiMt>tix^i. ztiit-tt<7>tfyzmm 

40 x. m^m^mcow^^it^. zcomommi 
fit, a^Srtfd. zcnm&cDmmcofzMzmmby 

yi?x? (MTTFTk^a ) ^Zcomcox-l vy-y-7" 
M^<o*^t, «« (X, Y) ^(6)<0#iEHtCW 

[ooo4]icoK^^^ 'C-isiiujiff uiLtSA y u a 
y<7)MosftmniS& ( ic) xfttfLZtix^z. zcoi 
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7^^f y7/^77^f ? J: •) ^r^iStJ) 0 , * 

n&smmiTi zruj bffiifrtiz&*ft&±<m 

[0005] 

[00 0 6] (D-7hU^XE||c7)X^(6], Y 

^<nm^mmttz\r/~x, ( hw y ) nmtfzity 
- M!*<o»fc ra«c<o«tt«<r y y bS^t wiHrcfi* 

[0007] ©a^f •< jm^+wawcry y 

[00 08] &?4X7l"1*#ib70yhXRt$iV 
[0009] r« X 3 ft. ^S-Dfifcf S^Tffii: 

t m®®t imittzTF Tx~mm& z t 
mnx^i. ifrLKtfdznmmzxzbw&w 30 
^XAiummm- h z t * » . wz izarco 

[0010] ®T9f 4 ym^Muzwtimnz *>tf 

[0011] ®t7t4 ym=F&ftK>m?tmizitKm 

<oismz%>9, 3Xh^±#t^. ttz. mizzmm 40 
mmmi, r^xxm^comobTFTeomm^ 

[0012] ©ffliaai&sflijjit-t&h^y^^u*^ 
na&nm®z<a%bL. m^^mmmmimmi^-r 

[00 13] 

[JHBOflWc] *SMW±±IE<0J:d«:6-3iaWftjMEfc 
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[0014] -r mi, «»*>v-* 

h y ? xagafisftfcsi 1 <^(Et lines 

tfia&mi<7>mWLtlz&]8,2tL&xztd*Yljft 
£< t t>H8»fflia[gB*«fffiB*fc:««KS*i>tT^T 

4 7m?bmm?mnmm!8.bix. m-wa^x? 
mfczntzmm h 9 y ^ * 1 1 % n 0 ojuamssii* 

[00 15] TFTftL&^O^JMMSfcL 

to i cts^tw^i i cf-'y^iafflfafiiRJitcR 
vx . zmmi? b%m h c o 1 c <f >y r * 1 

[0016] t%h%. ^mtm^mm.<nnmm 
m±x i t f Tfcth cox-% < . mmn®&%& 

m<7)l CtfA^UZ<\.mSmtt<DA; ZMZte I C<7) 
3Xb WftCOfr i T F Tit L X , ^ B B B ^T^S<0 

z\b*mbthi><nX'h*)t-$-. 

[0017] tUs mmmffin-nzTFTitt&zb 
izi. 0 , fem'm%%&tfmx'h-3tz9\-m(v 1 c 

[00 18] S4.fc*fc. T^r-fy^t^fflHIK^ 

ni7-v*xtzxft&i*zmgmisi (ctfd m 

^^Ig^lEi&^ff 3 Z b rfX'% tz. 

[ 0 0 1 9 ] tfz . mm.m^mt:TF nt-ti b?4 

[0020] iHianiss^w^iijt^jt-c?)!.^. 
tzitizm$ZT f Tflrfi ntfimt^mmifim 

-&£T FT fctZZtX\ ffljmizmt^ 
[0 02 1] 4fc, -as^TFTflrt-iit'C, Also. 
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&%?mm^zbx\ mmmmmzfti-Zit 
C0022] TFTizm%ztiz,¥mmz% 
mt i i t x\ i&i&x-imtfX'Z , u*» t s m 

[0023] Z<D-tS.7^yrX^m^bii, LPC 
V Dm . XA'-y & U± P C V DJ6*fc J; DI« 

■y*SfcWfcfc 9 WHS"*-*.. 
[0024] t^^^^'y ?&£&WC4t|gft0)i'y 
3>*MWte*-yy hbt. mbTJU^ybcom-S 

fclH-H»+^fli««Wll* yx? t LX 
[0 0 2 5] .TOjRL i -34><i, 7 

£ *-fl> ? 7 x ? fc mtnT 7 r t 
«&*««ttftieW- .Tix£4 5 0°C-7 0 O'CO 

imfc&%w.*x'<?>wmi~ J: o , ? 5 * * ^usao 

Si-H^(ifficOSi-H^tKJt5t, Si-5i»&&fE4. 
[0 0 2 6] ;«»^tt*JSV^I-J«rO*3tWl«*fc. 

%h*>m&Mzmmobtz>. wu^? 

7 X ? ffltt, SV > LfcSi -Si tf*tl?tlV>? 7 X 
[00 2 7] ££>?5*?IB0)Si-5i*i£ttEVv 

&»K **y7B»*il(K200ci*/V Sec*ft*ik*« 
[0 0 2 8] -oi 0, 3&»S45gafc:»^<-fe 57*^7 

7 0 0"Ctv^d+fiT--;PT'(i : 5r<. l 0 0 0*C*Jt 
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[0029] tfz. z&mmz&fth?5A?faP)7 

& 7 X 10i 9 a,- 3 # £ [_ < {4 x x 10> 9 cm- 3j^T t-t h b , 
$ 6tC6 0 0'C«t 0 W^TlS^b^T'^ StCjlli 
ts i^*^y7?*iftJ££#l>.ri* { -e££, 
[0030] 

io [hwj i ] *aatw-eu:0 1 t^-rj: a&mx nw® 

1 <?)X*iai<oi»K*«Six^flIjaiSIHH»^ o h7i- 

tzriT* :/S?fc|sia&:TFTfl:5Ls Y*rtfflHt 
««s^JiiaE]»»^fcr^o^-f -y^-ri — ok 

T\ COGJ6teJ:i5»Rfc««LTU*. -^T'. TF 
20 £. 

[003 1 ] iW0»«lKK:*flK-f *|glB«®^«E 

2x2fcffls-tsa!»co*iatts<t-cv^. 

[ o o 3 2 ] a -r . *mMMX'mth®£bm%m±. 

coTFTnimimz®3zmixmi-h. 03 

(A) fcfcWT* 53S^5^^KflrC*^7 0 0'CJil 
Ts CTi.tf^6 0 0X:^!!®tStxf#4^7^5 0± 

•y^y^jf 5 1 b ixtn&ttjmm* 1 0 0 o~3 0 0 
30 oAnmzizimth. rn-fexjfeWii^R 1 oo%# 

Hm, 1 5°C, tU7j4 0 0~8 00W, 

. 0. 5PatU. ^-y«yhtC^a^«**IA^U 

[003 3] i<0±tej^U3yJH*LPCVD («E5v 
ffi) XA-.y^i^ir^X^CVD^jrOffM 

0 0^-2 0 0'C^SV^4 5 0-5 5 0*C S 0Hx(f 5 3 0'C 
Xi^>-yy(SuKs) itzlihVyyyiShHs) S-CVD 
«Htft*ftLTjSJ!ILfc. RjEFl*lJ±7J(i3 0-3 0 0 
40 PafcLfc. J*!B«W±5 0~2 5 0A/#T»ofc. 
NTFTi PTFTt£7)Xl^-yva*-^h'SE (Vt 

V^T 1 X10 I5 -1 X10 18 cni-3^gjgi: LTjRK't'fcJSjD 
LTt J:V\ 

[0034] .XA<y ^ffi-Ctf e*^. X^'-y ^fTOlTE 
tr 1 xio- 5 PaWTk Ls Mf B y , Jny^?-f7 h 
fcLT, T;P3 - y^^$:2 0-80%?IAL^#HM 
-Cffo^:., mUt7)V3y20% s 7\mso%bLtz. 

&mam± 1 5 ox:, 13. 5 6 m h z , 

50 7^ajWi4 0 0-8 0 0W, E7Jt±0. 5PaT'$>-5 
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[0035] 77X7CVDaCJ; *)&%!V&ttm?l 

mmiMiH3 0 0x:bU ^;yyy(sm)t 

KirJ : s7>(Sh\k) SrfflUJfc. £*l4>«:PCVD8fi 
P"J«c3IAUs 13. 5 6MHzOiliffl»lKj*J0iT* 

mm. 

too36] ztimumtz^xB&ztitztmii, 

Seaway*. ISJMfc«*(c<<, 
aK*fcfcWR7--/H$IB£JK L&WUf&£>&v\ 10 

7 %m>^n L X L * o . -Wctf) 4 X 10> « - 4 X 10 2 1 
crSfiOKEit Lfc. 7KS{44xiO 2 0cr3-C-J)O. 3*4 
Xl0 22 cm"3t UtJtKN-Sfc llWfcofc. £fc s 

*>, »*aUS£7xlO»«cr»J2tt\ »^L<{ilxi0'9 
««<0 -f * >-tiA^{= J: 0 5 X 10 2 o - 5 X 10 

*. 

1 0 0 3 7 } fcfc. 7*^7 t 7.:»)33g)$£ 5 0 0 
-5 0 0 OA. fljxlfl 5O0A<Ofl[St;fW<oa, 4 
5 0-70 o-cwiaSfcT 12-7 OiMRmMblliSB 
^KT4>M««, W£tf***H*TfcT 6 0 0 

mtmzmx ix v . 

[0 0 38] T^-zH^O. a*JHir^7rX« 

iztikvmmizttri mmiz x 9 s> wea*** 

?yMl:J: "JHJ&t* t#i^ B B B oe^^f-^ 5 2 2 
fl»Jl»*t±«»gtt*fflrti*^ft«-t« t, 5 0-5 

muz o^ttcosi ^swti^»*->T 7 77. 7«jts- 

IZbtfXZK. 

[0039] m%t ix. wmmmttzyvA 
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£4. «H»tf-/WiWK (juh) = 1 0-2 0 0 cm 2 
/VSec, l^UUt (jue ) =1 5— 3 0 0cm 2 

[0040] ffidj\ ±fBco*D#4 , ^-C'cor--;W-r'(i : 5r 
<. 9 0 0-1 2 0 0X:eo»S7--/l'teJ:9i«Rfc£ 

commix. GBtzuGm. aatmawwih 

m<%*). ISA+<o»»ft«i*# k g b w< y 
7 (Kfi) *ftoT*£?<3**y7*)8»*IMFl/t 
U* -3 . LX 1 0<a» AsecJiLt<0»»«*fiar*«5r 

[0 04 1] 113(A) (cfcV^Ts Ii*fi2rlSl^7^ h 
vx7(D^T7*bx-yf-y^?ri6L, PTFTfflof 
lg 2 2 ( f- *;prH 2 0 /*■) SrHlffiO&flJlCi, NTFT 
»0f»«13*Sllfc«!Lfc. 

[0042] £<0±fci8ft8*R£*M h&ttR£ LT 
50 0-2 OOOAWitf 1 OOOAnmZlZjmt 

[0043] ^CT)±(i(tyy*U-5xl0 21 cin 
- 3 c7)M:Ao7t^ynyM^^(i^«yy3yMt-e 

mzXW-~y?'lXm3{fy *Wz. PTFTfflfO 
¥4 bmfli5 5. NTFTffltoy^f hm«65 65-^L 
fc. Witff-v^WJ 1 Ojunu y-f Mtfii: Lt 'J y 
H-7^*SrO. 2/zrn, ^-CO±tC=E 'J 7*t>-^0 . 3 
AtmC7)Jf$(CJFMU^. 03 (C)CiJUT, 7^-h 
l/yXS5 7£7* h V77©$rffl^TffML., PTF 
Tfflcoy-75 9h'U"fy5 8t«L. ^^#2:1-5 

x i o^cm-tnY-x&x'Jxy&Amizx oassnu 

^. &K03 (D) (7)iD<, 7*hi/yXh6 1 Sr7 
*h~?X7®$:m^XBf8.l,t:. NTFTffl^V-76 

4, KU'f y6 2fc LXVy% 1— 5X 1 O 15 cm- 2 OH 

[ 0 0 4 4 ] ZtlM±y4 h$m& 5 4%m tXfri 
fc. U>L03 (B) tfc^T. y>f 5 6 

Srvx^t L"C^yay|!Lh«>IWKa«tl»*U. 

v\ 

[0045] 6 0 O'CfcT 1 0-5 OB^fgH^D 

^7--;PSrfi : o^. PTFT»y-X5 9, h'U-fy 
58NTFT«oy-X64 s y62ttWto*%i 
mtLXP* s N* i: UMLt, *fcy>TMBffi5 

5, 5 6TWi:f- J r^l^fR^6 0, 6 3^-feST^ 
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[0 04 6] fr<-f&k. t^777-< V)r$X'1b ] 0tt: 
ifit>1> , 7 0 OrtLhtC-f^TOIgTiag^Jni. 5 i 
< C /T F T £#6 £ m 

mm tlx. *memm%mRim\.*i:<xi>x 

[0047] aHtttWCUJRr~-yWiH3 ( A ) , 

(D) ■C2IHtf->fc. L*»LH3 (A) 
tf)S#tt(cJ: 0**U ]R#fcH3 ( D ) <D7—-Mz 
XmtoWffitBla98M*®r>xi>t^. H4 (A) tc 10 

LPCVD&, ffiECVDifefrfflWCkJ: 
K WitfO. 2-0. 6^m<7)Jf$£JBj£U 

XOBJ&L, U-H7 1, 7 2l3J:tf3y*?h6 7, 
6 8*7*hvx?©£fflVvctf^U:f&. *S$r¥fi 

^#ffiinai6 9 im s mm&m 

[0 04 8] 1214 (B) tCS-f*0<20<OTFTiffl*| 

0*»lSS*fc. I TO(4«a-l 5 O'CT'^ 
U 2 0 0-4 0 0°C<V$M£fz\i.±&tp<?>T--MZ 
ZOfSMLti. *»<<0*n<KlLTPTFT22i:NTF 
T 1 3 kWmW>WtH7 0 b SrR-^5-X»K 5 0 
±fcfHKLfc. #4>nfcTFT«WWW*ttttPTF 30 
T"^»JSIi2 0 (crf/Vs) s VtWS-5. 9 (V) 
•C, NTFT-Cl£»J*(i4 0 (cmVVs) s VtWiS. 0 
(V) Tfcofc. 

[ o o 4 9 ] ; orl H B H ^^M«oli^^mffi#^ie 

{KBl2fc:jj*l/t<r>*. NTFT1 3**1<05£4MU 
5fcr-*«2 1 fc*)XSfeSfc8(ts mi^^EHl 5 
t r - 9 1 4 fc £> fl&^B^ffl^ NTFT*« 

ffiKteRtt&flT^S. -#PTFTli»2tf>3iattl 
8fcf f -^«2 1i:WSaBBtR{t<3itT^4. 4fc, 
MttLfeftOllSlO^BKl 6fcr-*»2 1 £<0£H 40 
«(CU« «WB*ffl»NTFT*Wt/»:h.'OV&. Z9) 
i 3 *C/TFT*JBV*fc7 by Ub 
fc. NTFT13(±, KM >6 4tf>A*«0>3V*7 
h&^L»l<Oj£3tB»15fca3SS<i. y*4h5 6(i£ 
*I»#lfo&*Sr$ilfc?'-#*2 1 fcaHSftTH*. 
V-^6 2<oa}*JWi3^^hi^UTH*^«ffil 

[00 50] flfcfr. PTFT22tiFW>'58*>A* 
«#3y*?h&*rL-£3?2tf)?63iE&l 8l3tti3tl, 
y^f h5 5«r-^»2 lte. V-X5 9<oaj*Sli3 50 
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1 0 

y^^h*^LTNTFTi:|B|«fcBjR«ffii 7fci«S 
PeS (MB) 3MWffl!U:«)fr*H*2 3i:C/TF 

*£**l£Jfc*;Lifc6 4 0X4 8 0, 1 280X960 
t V ^ fc*B3RW»&fta*iSI i: - t * £ * . 

[005 1 ] C«3jtdfc^<7f->^^kPltrn-b 
Xt#S§^NTFTl 3t PTFT2 2 t <o 
ftfcCMOSilSt*-5-C^. 

[00 5 2] JJBtOi^fcLT, JW<0fflR«:5&SU 
ffi#<oa« fc fii* J: 0 <D3r£T'JMi 0 s T n »A 

zmw$iz&A-t&. mz, mwmmmtLx, i 
i^wie^fc i # Yimvimk<r)& * t mm* tix v > i> . 

i<0IC4W4*M»»fe«ai, 
te«8»<0*<OFPC*<iR"5o»tfeitTV>SJ:a^ii:ti 
nXofclX. *mm&m$m*%j8.liz. 

[0053] xmmmiz&^xte. xnftw<?>mm®s& 

CO^hT-fu^X^ vf-7U-U#l<D**Ylf1fnm<7) 
FT-ffcU X < ■y + >-7'm z FtW\ t?v-tXX°C/TF 

Titi, mnmmnmz i c4-c«j£u^ w 

^SO. TFT-fbt-6I^Wo-bxg»i±o^H^S:# 

JB LT, J; 0 T F T^jB^aS^fr^ T F T<ffrf*l 
[0054 ] *HWC1i^f*ffii: LT . -fe 5 7** 

y r z*mmm ik<dx\ * mmmmm^ 
mmmmifcTFTiz&Kx 1 o^±«m* ? #^^ 

mmFTizL, +ftmmxz. mxmotz* mm 
mmcr>7 FTmmztegMtmtz&mtcK r 

Htr n<feXTf^Jftf 6 i t 

[ o o 5 5 ] *fc s fchnw&izjtmztitzrfT*-? 

m^tlX. C/TFT®fcbLtzcr>X\ ®ft1- : JV 
ifi&k L . WR^tt^^o < Z t li% < -fecom 
UKJVZH&UXZ , ttz~1jC0T FTdCpftTt^S 

[0056] 

[SSJ&0I2 ] *^Jg^l^ H B B ^^^«lB&?hii0^0 

5 fcjj^ . a*w=5:[ni^{iii^0i| 1 1 ^< la] b-c-j> 
s. 05tcfcv^T, Y*isiws«k:»as<ifcjaijaii]» 

6. msLUzMmicmmiix^i. z<nic4it 

mRcolTnUiHzfttfxm-tbtlX^l . 
[0057] Z<T>%rk ICAWv YMMb Y~)i$mk 
b cr>®mz^X . I C ZXWVMzm UzOrSlZ&K 
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[0058] ±f ZcomtWHz}5 k vC , 77t< 
TFTiiWftltCMOSfSfKi: Liiifi. tffciOfllJ* 
lzm%.Ztl&Ztm<, NTFT, PTFT*>*T» 

[0 0 5 9] tK. WBUttzTFTi&ltl+HmtX 10 

t>a-^fflltCt>TFTSr^JSLT, SSfcTF 
T££«U TFT<0®jg£¥#t LT, TFTVM 

[0060] 

[006 1] -a^fflfflEK^afcTFT-ft*-**:*). 
r < xru^f M£g#<7)#*raf £^£>?-^ t , 

*. a*, TFT<oRa±<oraHi[ii»ur. 

[0 0 6 2] TFTfcttflWi^NWWfcLt, -feST 
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OTFTJ RB* ICfftSf & £ k fc . 
[0063] *%BJ(iffl«MOT FT$rV h U 

iit:mmizmifctz> -r i \,z i o . 

fc?-i?><n&k ©3F*TFT*H»fc*->Tt'W)- 
ffi«£&&««fr3::k#T&a. ©fESteBg*? 
* h ? jgtfi N T F TO»^>aa6W*£ifc^T 2 0^ < 
4 . 'J 7^?I®J^'T^^7 r Xli 

SteJIfV tfr%&fcib^ 1 0 ftJ2Lt i*S tmTFT 
S§yh$<T'#. lO(7)t7-t;H*l(:2-?OTF 

T^ix^mum<r)m-^\ibA,mhtc^\ 

[0064] *<r)tdt>, ^fLST'ONTFT^Srffl^ 

t*>t mm<r>m*?fr% mate* ixoiziot:. 

[Hi] mxn<7)®&ffi&m£kimmw.z*tm. 
im2] faikm^wmmmcommmirz*? 
0. 

[03] TFTnmimnm&jfim. 

[04] TFTc7)#»Xg^)«{B&S-^t0. 

[flp**)l»D!] 

K 2 BiSEIft 

4 ■ • I C 

5 TFT^Lfc«ffl0» 

6 M% 

13 NTFT 

22 PTFT 



[01] [04] 
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[02] CH3] 




[05] 
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iWEMsmmzi mm 
imxmmg%] m?mm%mi 

{000 1] 
[0002] 

[0003] tfyxmmmfsmm^mu 

[0004] 
[0005] 

4 fcll h 'J y7y?fV«C V Di£fc J: 9 , BiffEK 

[0 0 0 6] *fcC<OfllBKt:*JV^T, BgieMECVDS 
li, 3*D&Afl:&J£J: 0 1 0 0-2 0 O^CttVtfUrc 

[ o o o 7 ] § bizzmmzn^x. wmmi8& 
[0008] z^zznmmzh^x. mz^mwmco 

ttfliftlSlis 4 5 0-7 0 0*C<0«ffl-Cff5rfc<lSi 

[ o o o 9 ] § t>izzcDffimzt3^x . mi^mftm* 

<DWZmm?CDmm±. 7 X l 0 l * a t om s/c m3 
[0010] *B^fflS-CBH^i"*fl!!^«B*0-o«. # 

is* u bmec v D^t i i) msmma* 



[0011] i^MciJ^T, ma*»*«tt 1 x 1 

01 5^ixl0i f atoms /cm3 CO^HOjgJg 

[00 12] S4>fciW»*fc*JOT, KfiK^Wfls** 
«»»K?*)«l8i. 7X101 ^ atoms/cm3 
MTX't>hZb*¥mti-Z>. 

[0013] ^mmxmrth^ffmm-'^>\i. e 

fcif^b LXi/i/JyttziZhV >-7>%^^tzW,BiC 

[0014] a|5i«tBW-CBI!^-* flfecOSEWcO— ot±, R 
JC^'Xt LT y ifcti 1- 'J y 7 y^fflV^JSJEEC 

axeswu fn^Birfbf^piE^fr/ni. ?^y 

^ffflBfcJ; S8B5E-C 5 0-500 AeoasikOSfieSS: 

£-r* i t mmt-th^&wmftmmkx'h * . 

[0015] Jjaft£fc*5WC. f3IEH»£iiItt#5.* 
[0016] *B^Tf^*ffiO«BHW-o{±, R 

vDmzx 15, yyn y s-^tfUtt^MiejHmwMi 

Srtt«»IB±fc:»rtW-*xa4; , mffE¥$ft!*r 7 0 0 

vzmiK^^xiiumLxm&fcZitzi.m.b. mz 

[0017] *BJfflS-C'^-fl.ffic7)^BflO-ol4. 
& < i: t> P f- -v h 7 y 5 b N f- ^ b 5 V y 

T y y 9 y 4 tdi h'J y ^ffl v >ft$ffic V D^t: J: 

jS-f^ISks BalE^##®^7 0 0 6 CSrSx.=5rvvSjg 

hyyi/A?bmiN^*J\sV7yyi'A?cr)XUv 

fcs BufE^ftga^«*^D§^l»>rh^#®tt 

[0018] JJBflBSt: J: 0 . HSflTfBft* . 4^ 
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[00 19] 

tmmmi ) oamsbswt * xrw t l-ccrtk 

TJBftfeixT^i. 777 hr-f XTWO^? 

-ft. KHMIIfl:«»«t>ffiS*4or#"C^4. 
[0 0 2 0] Zffiy7vhT<X7ls4<7)ftikMtlX 

**. M*i*>*afc, (x, y) arrt««»fc*r 
[ o o 2 1 1 £ o '*-®mmmtw&&>' u a 

ycoMOSlfeffiESS ( I c) TUMc3*ro*4. £*>i 
£>ftT *5 0 , £ *)FNM>|flHC7* U y h fflSbWrt! L , ft 

7U=*y7>$:7'7X-f -r y? J: 9 9 s * 

[0 0 22] £OJ:?*tt3lWT<*rW 
[0 0 23] ®vhy^Xie^X*[6], Y 

- hE»<0jRk Hft^ftH^rU y b«Sk coHTffi? 

[0024] om^T 4xy°\/4*#WHz7-yyhm 

[0 0 2 5] ®farWttt7'^MtiiJ:l/ 

[0026]-*-, £« j: a ^^M^-rs^at 

t JlffllllKi Sr tJHSLhtc T F T-Cfl&JfctS £ t WSk 



i o o 2 7 ] ©7 ? r < ym^mnzmmmm *>t f 

TFT<9$Bt#W9a<ffiTL£. ^tfarMW 
[ 0 0 2 8 ] ©7 ? r -f T'SfflBiJ^IHHiaicifc^fll 

x. m^?-ytf&mz%K). mmrn^mm* 
mmz%*), ?xY¥±.mh. ttz, ^mzma 

[0029] Qmmmmj8fthv , 7Vi?A*ii$\^ 

[0030] *mM.m±±Mico£ v^6^mimmz 
><7yz£<Mm-&i><r>x'h*). a*htf&<. mm 

[0031] -ttch-h. many- M§l fflmv-x 

t-rmm-? v- vtxmfcztitzw, 1 <nmmt mum 

l t -CSIS^I 2 wS^i MS-^o 

UIE»l<oa£«U:{cjgjS§^6XafeliY*|*i 

[003 2] ifc. TFT^U^V^O^fflHIKfct 
TO I C i: k i0«g!{± ICf>y 7 frifflgSftlb&R 

(tT , *ftaEsrpk«arts c o gs^ i c * * 1 

aHKkTr f ^xrW««tt«KU'f*TABi6«:J: 

[0033] -t%t>*>. *m&mim£km$iw.(7)mm 

®W>£.X SrTF T4fcfh<nX'tt < s »a<0«** 
Wa^h^V^W^SrTFTjktT, ?S H B a ^ga 

[0034] ifc, mvmw>-«iTFTiki-&zk 

lz£ *) . flasfc'CWfflS^HBc&^'Cfto^ftltco I C 

[0 03 5] $<5>C*fc. T^r-f 7**^4: «5flEI»S: 
Ht7T3-fe^teTft«Lfc««!«lS (CTFT) <^V 
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«*36{B^8a»&ff "5 Z k fc. 
[0 0 3 6] fflfflE»^fcTFTfc*ftiT-f 

** < tzmmmfmm£fcmmmtf*z < 

[0037] Hin@K4»<^*»3i^^**S*h 

»flttfi6#tf> i c £teJB L , l> v 

[0 0 38] -&<0*-TF Tift &ZbT, JSjB. 
*M^X*[6j, Y^-lftlOTffiinillBOllllE^ t* 

^ti(iff^-«ati4MRt . £<oJ:3fc. TFTflrf 

[0 0 3 9] S&fc. TFTtttffl$tl«64mfMf*ffl! 

»»«^«t:*§V\ J«Btt»D*^TFTt»iW 
IZb tfTZ h . 

[0040] i<o-fcsr ; t;i'7rx*»*t{i. lpc 

VDffi, XAy?Sa$^ttPCVD&«SEfcJ: , )IRJBJ* 
[004 1] -ffrfrfj^-y ^fc*JV^"C*BflW)^U 

ay*mm?-y-vYbi. ^mbr^ybnm^ 

fc»+HR+:ffli WF^i o Km? 7X9bLX 
[0 04 2] ^W^Lid+Ji. *^* J i«^7X^C0 

Bfm±izmmnitimm^m&b ix#e>ti6 . -r 

t^^JWftffiS-HS'tl. . ZtLi4 5 0*0-7 0 0 

mnS i -HiS^fiflU^S i -HtS^fcRfcU s i - 
Si 

[0 04 3] COiS^lifcSv^lotfD&akFWfc:, 



zbm&iuzmmobtt. 

5x*IBiis 5v^c*S£U:S i -S 

?x*ia*3iotr>)*3. t&AwfeTS* 

S*.l/-f77y "CW»*t-^<4JMSft« 5 2 0cm 
[0044] ifc, iO^^^^fSIOS i -S 

y 7w< u r k lt« < wafts' u 3 y k t$K*tt 

KJttrO. *t'J7»»(!tl0-2 00cmVVS 
[0045] Oil #>!> * jaifcafc*< -b 5 7t/U7 

^ , 7--/l«# y'Jn y^frO^-cT) 4 5 0 °C~ 
7 0 0*Ckl^*ffi7~-;UTl43:<, 1 0 0 0*C£*: 

rsr^tusa. ititi. #*SAkHttSAt««tf> 

a**m "c**. 

[0046] 4^, z^mwizmhuxtwi^T 

ytiVyfnm&XVtiZKtZb. £*)**VT& 

ibm*k*<%i. zvKMzteznmwzfoittmM. 

£7X101 9c m-3jff4L<<4 1X101 9 cm 
[0047] aMUIWCIiia 1 t^-f «k 3^mXn»@ 

i ox*i»i<oiiat*gtsh^ffliaiiiBMWj-« 5 %7^- 

)2IIISSa5^t77o^-f >y^-7V-HlK 
ffl5^2<0**TFTfl:L*<Ofll<0«jfl|l|»aJ4Hi I C4 
■C. C0Gft£i9*«£*«l/O^. iiT*. TF 

TftLfc«iaiii»awtt®*Kift»tfen3t7^T ^ ?m 

[0048] £«0Btt£fc#J6-f*!aS«*ffi$0>E 

[ o o 4 9 ] , *MtpiTttmt &«sa«7^ksji 
t, mtime o o-c^yiBaciBiflisxr?^ 5 o± 

•y *yym 5 1 k LTc0iS-ffcIi#K2: 1 0 0 0-3 0 0 
0 Atf>J?3fcft3W6. TD-fe^ttiiRiii 1 0 0%# 
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Hft. J£K£LK1 5*C, tftfj4 0 0~8 0 0W, EJ) 
0. 5PaiLfc, hC^*fcli#*&Hi$' l J 
3y£fllvvfcj^ja»43 0~l 0 0A/^t*ofc. 
[00 50] CcO±^U3>-lK$rLPCVD (i&Em 

Us. ®Em&X'Bm-&%lr&. t&&m&£ 0 fe l 

0 0-2 0 0*C{B;U4 5 0-5 5 0'C\ Wi.{f5 3 0°C 
fyy^y (S i 2 He ) £-£{iMJ>'5>' (S i 3 H 
s ) £CVD§tBfctt»l/a£KU:. 5OT(*lE;fJli 

3 0-3 0 0 Pat Ut. «mjg(450-250A/ 

K«E (Vth) C«»R-telWfW-*>W), 
xjK^ySrffl^T 1X10' 5 - lxi0 18 cm-3 

[00 5 11 XAW *ft-Cf?3*£, X^-7^M<0Wff 

$•1X10-5 PaJSTkU JMSftS'iiay**-*' 

7 hi: LT, 7A'3>tofe*£2 0-8 0%?HALfc# 
HSVCfrofc. ^JitfT;Prfy2 0%. ^8 0%tL 
fc. fflSaHOt, ««attl3. 5 6MHz, 
X^->/^{lJ^{i4 0 0-8 0 0W, EfcttO. 5Pat 

[0052] y? x-?cvDmiz£<oizmmzftmz 

*£, fflSJiWitf 3 0 0*Ci: t/i^y (S i H 

4 ) ttttVisyy (S i 2 h 6 ) im^n. Z.tl$>£ 
PCVDgfirtHgAU 13. 5 6MHzC0SJ3»1t 

[00 5 3] ;nfe<0*i6t:i:-3T»*Sfufe«J«i, 
Rgtf 5X1021 c m- 3 M.TTh& Zkfflt I 
^. u<0lfiS^^, tttWfc3tffc<<, &7- 

Vmw-f&LtfMtolX It o . **>fc*>4 x 1 0 

1 9 ~-4 x 1 0 2 i c m- ? ^ffli Lfc. 7)<S{i4 X 

1 0 2 0 c m - 3 X'fo *) H 3*4 X 1 0 2 2 c m - 3 t 

7X101 9cm-3 jy,T N U<(41 X 1 01 '» c 
m- 3 JJTFfcU t^*A^WWW- £>TFT<73f-i**/Wg 
«HW<0»tel»t>f *>«AJ6teJ: 0 5xio2o^, 
5xl02i cm- 3 fc^S J:-5fc8aDLTtiJ:V\ •£ 
<06HifllIH»*ttJiW- h T F TKUi3BB*bWrS#i4v^ 

[ 0 0 5 4 ] mz, T^lV? r XW&ntmm: 5 0 0 
-5 0 00A. mtfl 50 0A*>S3fcfl*tf)». 4 

5 0-70 OXOTiftKtrC 12-7 0H$HW1H[^#H 
%\ZX*W)W&m, WLliA®8M'&T£X 6 0 0 



SH4#taA tr v ^ o*r*> « . 

[0055] 7--Mz£ 0. SSffittT*/^ rxfll 

7«:J: Oiffl^-Tl. fcflU£fi«)gSS0>t-? 5 2 2 
cm- i J: OffiEattfc^hLfce-^tfWfcSfi 
4. **W)JU»»t±«ttffli4Hirti3&»feWW4i:, 5 
0— 5 0 0 At 74 9X2? VAfi/Wj: ? IZZ-oT^l 

»»£iru ^yxm>,m^z^mmx^ <r 
y#yy^) #$*ifc*5 7*^7 7x<i»<3»iK£i& 

[00 5 6 3 LT, WWifHCWfc^M ViVj 
(JUTGBkV^) tf%^k^->Xl>£\<^mt: 

st*. **imd&?5.**iB*7y;&yy7'$*ifc 

Wfetf-zUHfoft (juh) =1 0-20 Ocm 
WSec, «^»* (Ate) =1 5-3 0 0 cm 
2 /VSecmW. 

[0057] fltfu ±JE<o*n*4'ia-C»7--;u - ci4=Sr 

< . 9 0 0-120 0°C£O^7--;l-tJ; 

7 (RHK) -C U7<^*lfi#l>C 
5 . SS^t Ul0cm2/Vse c ULhwSWK 

■CJi^^SoSaiCi 1 ). •feS7tA-7T^*fcti-b 

i>. 

[0 0 58] 03 (A) (Cfc^T, a*K*»l«7* 

1SU2 2 (f-ir*;l'rU2 0jum) *EIiB<0*fflrfc:. NT 
F TfflcO^HS 1 3 ttMliZim lit . 

[00593 ;<o±fcKflsa«JS*y-f b$e«h Lt 

5 0 0-2 000 AWilf 1 00 0 AosJfSfcJBjSL 

[00603 £<oft. io±fflJK y y*u -5 x i o 
2 1 cm- 3«igjKt:x-»fei/y3yR4fc(i;<oi/U 
^ylt^wlCt'JT'fv (Mo), ^y^x^y 

(w> , mos i 2 ifcttws i 2 tmmmBfci 

tz. z\ii-kW,2cr)7*V?X'?Q>\,zxW--y?lX 
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03 <B)£fcfc. PTFTjfl^hfiSS. NT 

FTfflO^M r-WB5 6*#J*W:. 

lOjttin, MWfcl/CyyF-7Ti**0. 2ju 

fc. 03 (C) |C*JWC % 7* hUS/*Xh57*7* 
h-?7.?<3>£fflV^ffcU PTFTfflW-X5 9F 
My5 8KJ*U *-7fi?£ 1~5X 1 0^ 5 cm - 2 

(D) COftK, 7t M/i/Xl-6 1 !:7*h7A;©J 
fflWCJBtfLfc. NTFTIW-X64, 
2i:LT'Jy£l~5xi0 1 5 cm~ 2 x*T 

[006 1] Hflfefcty-f MfiBIR5 4&5iifcTlT^ 
£. L#>LH3 (BXctjUT, WhtS5 5. 5 6 

[0062] 6 0 ortt 10 — 5 OOTf^O 
3&7--^£fTo/t„ PTFTc7)y-x5 9. HW> 
58NTFTC7)V-X64, KWV6 2£T*fi!Hl*$S 

5, 5 6TWif-t^/«ii6 0, 6 3^-feSTt 

[0 0 6 3] *K-f£>is ■te/l'77?4 , y#jfrC* l )$: 
7 0 0 , cjaJ:fc:-f^'Cwia , ca«*Jni6i 

[0064] *H tffl\?li&T--Mm 3(A). 

(D) ?2 Effort;. U»LH3 (A) <?>7--M£$. 
rtSWttteiDSfcU ?J>:fr£l]3 (D) «7--;K: 
iOJKfcWt^HSI^fflll^H^-Ciiv^ 04 (A) 

LPCVD&, JtCVDS, ttJEECVDifc&JBivcfcj: 
WitfO. 2~0. 6/*mtf>*gte#jftU 

Jfe. Cil^^T/PS-^ASr^l-x Affile 

JOiBJKU U-F7 1, 7 2fcil/3>-^^h6 7, 
6 8£7*hvx?@£^vt#tSU:f£, HffiSrTfi 

IfcU S*<0«S«*ftS , 7*h'7^^©C"Cff-5fe. 
[0 0 6 5] 04 (B) ^-T$n<2O(0TFT^ffiffi 

lz£ *) I to (4* • *XBHUR) 

£. *iiS:7* h-7X^®(cJ; Ox-y-J-y/U SS57 
0 £fl|j£3-ttfc. ZCO I TOM;3i&~ 1 5 O'CX'JS.® 
L. 2 0 0~4 0 0*C^K**Jtli^4'<or--/Hc 



t 1 3 1 £9miuno«ff 7 o t ^isi-^ xmm 5 0 

±tfKRUfc. »feftfcTFT«*««&8ttttPTF 
TTm>m*20 (cmVVs ) . Vthtt-5. 9 
(V)T, NTFTT*»(i4 0 (cmVVs) „ 
Vt Mi5. 0 (V) X'h-itz. 

[0066] z<Dm£k3k*$&w<r>m%mnwxm<QW, 

MSrH2^U"CV^. NTFT 1 3 SrlS 1 <7)jt£H 1 

5tT-m2 1 fc«03cna»3^fts »itf>jQBtti 5 

tT-?Hl 4 kC03cllgBtCi)flfeW|B^fflc7)NTFT^ 
RHK3Rtt«lTH*. -*PTFTl4JH2(^»attl 

P&LfcflfecOSS 1 O^S^ 1 6 r-*K2 1 fc<0£H 
ffi<0B*ffl<0NTFT*<S»t^*l"C^4. £<0 

fc. NTFT 1 3{i, h'Ny6 4iOA«<7)3^^ 
r-?HrlJ&l*5;e!E«l 5l:SS?ft, y4r-5 6li£ 

mmmm<% § itfc r- * « 2 1 (3t£3 *rc v \& , 

7fcaaSLT;v^. 

[ 0 0 6 7 ] ffidf.. PTFT22(iKl"fy58tf)A2j 

y*?FfrftLTNTFTfcH*teH*«fil7(caaS 
I/O**. jKLTHtfOjaail 5, 18WK**lfc 
18 (AH) C, a^«RJ:>)Sr4M*2 3£C/TF 

A£*;h.f:i£*Ufc6 4 0x4 8(K 1 28 0x9 6 0 

[0 068] i«J:3tc^-f .yf-y^as^tRtrn-fe 
XTfHRSflftNTFTl 3tPTFT2 2t*5fS«tfe 
fUtCMOSMt^-^TV^. 

[006 9] ±ieoJ;3tLT. ^*cO»«&^jSL. 

C4*ttffl-t*. i«IC4«C0GteJ:iJ*R«X*- 
1 C4 fcttfl#*»MtaL T-?<m&k<r)1k<rmWl 

u-w&«izmwiztix^2>?z\n\ m&(?>-$i£x 
izmtt<D&<7)FPctfm^nt>tix^z>£o%c\kte 

[0070] *n«sMfc*jv^tt, x^ifijfflS^ianiK 
<o^7ta^x>( •yf-ru-as^i^^Y^riflifflko 
^iaiufSwa*>r^oxx-f >y^-ri/-ai^2v7)^!cT 

FT-ftt, ^.-f v+>7n=f-tnt?UMXX'C/TF 

t-iOMcRS5g$ni»;>{i=Sr<. TFT<(frf 

TFT^-fS^7-o-trXgffi±0[S]®^^# 
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[0071] ^mmmxmmmk ix.m 
mmmmuzTFTizitKx i omLhnwmbti 

0»»*<ot f t ^wsncigftftasa-ri'ifs t a? < r 

[ 0 0 7 2 ] 4fc. «ft««*C««S*utr^r 4 7* 
#=Fb IX. C/TFTffl^i: LfctfTC. »f^v-xy 
tf&k t , fco < £ i: ti* < -5g<9fl* 

l^l/fcHfifrCS » *fc-*OTFT*»>PA-Cti1*fca 
4 -o fc ^ffiSl^a: a: i 'Jj±i* ? & o £ . 

[0073] xmtwuzTFtffimzj: o , 

*<0ffliaill»i: «0^Sar»«*fli^fe-fra £ k ifi-Ct 
[ 0 0 7 4 ] -S<Z>J3 iflHI»<0»*T F Tittle. 

t -r xrw s^i^^fflW^^t^ t tfx% . 

S. 4fc, TFT<0iSi±«0iaiH*llI«LT, 
^SlW^^TFUttH. ±ofs Rita.* 

[0075] TFTizmmtz^mfomtix. -tsr 

[0076] ^(MfliffltfSUOT F T £ V MJ ? X-ft 

©^HTFT*«-«te*-3Tt,-e^*i«tfti.s«ff 

3 £ ®ft*lteMKt7*h7X?8liN 



tt^lO«£Lhfc**^ft. TFT*)*S§SvJv&< 
"?#s lO0)t:?*;MtyC2O«TFTfc«7rrcfcHn 

[0 077 ] *tf>fcfc, IflSt^lNTFT^JIH 

[0078] c ] immnm&mmwvm 
mmzmsiz^-t. mmmmitmstm 

®m.m$<r)oiblC4Xffif£ZtiX^hmii. COG 

ftteio, mi±.tzm&icmf&£tix^z. 

[0079] £*)*£■ I C4Wf» FUttk Y^faKII 

knwmzux, \cm\mMzmfcL*zi%&i,z\kK 

T J: 9 ISM *«< * . Wfj J: 0 SfftUar&ftfS 

t±cr>x\ zcr>®mii%k-mttkm<. xmmcom 

M&Mg&Zffl&h £ k tfxr* a. 
[0080] ±MV>%Mm,Zi$^X ,77t< 7%=t<T) 

TFTli^fntCMOSMt Udfi. mzzcoffifc 

izmfeZtlZZkl*%<. NTF T s PTFTO^-CH 
*Wifc^a:4. 

[0 081] 4fc, S«U:tTFT*JgjS^-4ttS&X 

ar<.. fcd-^fOHfcfcTFT&JftftLT. XSfcTF 
TSrgMLs TFT^Jg^^ttt. TFT«|?5i 

[0082] 

[«^<o3»*] *%0JfcJ:O, {SttT-ffRT*. HI 
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